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ABSTRACT 
Gene ti c , phenotypic and environmen ta l  parame te rs were e s timated 
from hogge t tra i ts recorded on 2 3 7  Pe rendale x ( Me ri no x Romney) ewe 
hogge ts betwee n  19 7 7  and 1 984 . Non -gene tic e f fe c t s  on weaning 
we ight (WW) for 634 ewe and ram l ambs we re analysed. A selec tion 
ob j ec tive and c r i te r i a  was de f ined and apprai sed for the flock . 
The tra i t s  examined we re hogget l ivewe igh t  ( HLW) , greasy f leece 
we ight ( GFW) , c le an f leece we ight ( CFW) , qua l i ty numbe r ( QN ) , 
character grade ( CHG)  , handle grade ( HG)  , cotting grade ( CG)  , 
soundne ss grade ( SG)  , greasy colour grade ( GCG)  , s coured colour 
grade ( SCG) , s taple l e ngth ( SL )  , tota l c r imp number ( TCN ) , clean 
s coured yield ( Y ) , mean fibre diame te r ( MFD) and c r imps per 
centimetre ( CPC ) . 
The l e a s t  squa r e s  me thod o f  f i t ti ng cons tants was used to 
e s t imate the ma j or e nvi ronmen tal fac tor s  i n flue nc i ng the tra i t s  
s tudied . H e r itabi l it i e s  ( h2 ) we re obtained by the daughter-dam 
regre s s ion ( DDR) and daugh ter -dam corre lation ( DDC) me thod s . �he 
genetic ( rG) ,  pheno typic ( rp
) and envi ronmental ( rE ) corre la t ions 
wer e  calcula ted by the daughter -dam me thod . 
The e s timates o f  environmenta l  e ffec t s  agree in mos t  c a s e s  
w i th the pub l i s hed e s timate s . B e tween year d i fferences we re 
impor tant sources of var iation and had a h i gh l y  s ig n i ficant e ffect 
on a l l tra i t s  except SCG . Rea r i ng rank e f fect was found to be the 
mos t  impo r tant sourc e  of var i a tion for WW and HLW . Age o f  dam and 
sex had a highly s ig n i f i cant e ffect on WW. Ne i the r rearing rank 
nor age of dam exe rted a ny s igni ficant i n f luence on wool traits . 
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The estimates o f  h e r i tabi l i ty c a l culated by daughter-dam 
regre s s ion me thod we re : HLW (0 . 16 ) , GFW (0 . 1 7 ) , CFW (0 . 2 4 ) , QN 
(0 . 4 2 ) , CHG (0 . 3 8 ) , SG (0 . 0 2 ) , GCG (0 . 3 8 ) , SCG (0 . 0 9 ) , SL (0 . 1 2 ) , 
TCN (0 . 0 8 ) , Y (0 . 4 1) and MFD (0 . 2 9 ) . 
Gene tic and phenotypic corre l at ions calcul ated among some 
hogge t traits we re respec tive l y: HLW x GFW (0 . 6 7 and 0 . 66 ) ; HLW x 
CFW (0 . 6 2 and 0 . 56 ) ; HLW x SL (0 . 79 and 0 . 4 4 ) ; HLW x MFD (-0 . 4 5 
and 0 . 24 ) ; GFW x CFW (0 . 87 and 0 . 94 ) ; GFW x SL (0 . 37 and 0 . 6 0 ) ; 
GFW x MFD (-0 . 9 8 and 0 . 3 8 ) ; CFW x GCG (0.5 2 and 0 . 0 2 ) ; QN x MFD 
(-0 . 79 and -0 . 3 0 ) ;  SG x MFD (0 . 7 3 and -0 . 2 1) ;  GCG x SCG (0 . 8 7 
and 0 . 38 ) ; GCG x Y (0 . 9 6 and 0 . 0 4 )  and SCG x Y (0 . 7 7 and 0 . 0 0 ) . 
Lifetime economic weigh t s  der ived us ing the marginal prof i t  
me thod we re calcul a ted to de f ine a s e l e c t ion obj ective for the 
f lock studied . The tra i ts inc luded i n  the ob j ective were number o f  
l amb s we aned ( NLW ( dam) ) ,  ww ,  CFW , MF D  and SCG . Besides t h e  tra i ts 
in the obj ec t i ve , HLW , GFW , QN and GCG we re inc luded a s  s e l ection 
c r i te ria . The appropri ate s e l e c t ion ind i c e s  for ram hogg e t s  (I ) , 
1 
ewe hogge t s  (I ) and l ambs (I ) we re re spec t i ve ly: 
2 3 
I 4 . 66 NLW ( dam) + 0 . 62 HLW + 0 . 1 0 WW + 3 . 9 1  GFW 
1 
- 1 . 7 0 MF D  + 0 . 50 GCG . 
I 4 . 7 9 NLW ( dam) + 0 . 6 1  HLW + 0 . 0 4 WW + 1 . 99  GFW 
2 
+ 0 . 2 3 QN + 1 . 6 0  GCG .  
I 4 . 87 NLW ( dam) + 0 . 48 WW. 
3 
i v  
ACKNOWLEDGEMENTS 
I woul d  f i r s t  l i k e  to expre s s  my spe c i a l  apprec iation and 
grati tude to my supe r vi sor Dr G . A .  Wickham for h i s  guidance and 
advi ce dur i ng my s tudie s .  Th i s  grati tude i s  exte nde d to 
Pro fe s sor A . L .  Rae and Profe ssor R . D .  Ande rson for the i r  shar ing 
o f  knowledge . i Gracias Mae stros! 
Spe c i a l  thanks a re due to my pare n t s  Franc i sco Leyva L .  
and Maria Fe rnandez C . ; to Ora . Clara Ve lazco de Leyva ; to 
Maria Ysela , C a r l a  Vale rie , Carlos Erne s to and a l l  my re l a t i ve s  
and friends who se absence need to be recompensed . 
A very appr e c i a tive thank you i s  exte nded to the New Zea l and 
Government a�d to I . N . I . P . A - Mini stry of Agri cul ture of Peru for 
the f i nan c i a l  support dur ing my s tay at Massey Uni ve r s i ty . 
To Dokt e r  Hewan Uni ng Zubaidah , my I ndone s ian f r i e nd , who s e  
friendship showe d me that th i s  world cou l d  b e  d i f f e re n t . 
I want to thank Mr D .  Garr ick , Mr W .  Abe l l , John Re nde l , 
Dr S . N .  McCutcheon , Mr P .  Whi tehe ad , Mrs M . M .  H i lde r ,  Mrs A . F .  
Barton , Sheryl -Anne Newman , Anne McC l e l l a nd ,  Hassane i n  E l gaba s s , 
Mr M .  Carte r ,  Mr M .  Wyche r l e y , Kathy Nob l e , Janine Cornaga , 
Gle nys Le i ,  Ray and Luz Mary Dun i ck , Pe te r and Caro l Coombe s ,  
CATHSOC , INTERPEL and the Takaro Rotary Club for the i r  roles 
p l ayed during my s tudies and re s i de nce i n  New Zea land . 
Thanks are a l so exte nded to Mrs Va l e ri e  Oram for he r 
ski l ful typ i n g  o f  thi s  the s i s  wi thin the re stricte d  t ime 
ava i lable . 
Finally , I e xpre s s  my gratitude and commi tment to the 
peasants of the H ighl ands of Peru for the ir s i lent encourage­
me nt to obtain th is degree . 
V 
vi 
TABLE OF CONTENTS 
CHAPTER PACE 
ABSTRACT ii 
ACKNOWLEDGEMENTS i v  
LIST OF TABLES X 
ONE INTRODUCTION 
TWO REVIEW OF LITERATURE 4 
2 .  1 SHEEP PERFORMANCE RECORD I N G  4 
2 . 1 . 1  What i s  Pe r formance Recording 4 
2 . 1 . 2  Ob j ec tives o f  Pe r formance Recording 6 
2 . 1 . 3  Type s o f  Pe r formance Recording 9 
2 . 1 . 3 . 1 Sheep Management 
2 . 1 . 3 . 2  Gene t i c  Imp rovement 
2 . 1 . 3 . 3  Geneti c and Manageme n t  
Improveme n t  
2 . 1 . 4  Traits to b e  Recorde d  
2 . 1 . 4 . 1 Trai ts Recorded 
2 . 1 . 5  Impleme n tation of Pe rformance 
Recording 
2 . 2  USE OF MI CROCOMPUTERS I N  SHEEP BREED I NG 
2 . 2 . 1  Introduc tion 
2 . 2 . 2  Mic rocompute r Sy stems 
9 
1 0  
1 0 
1 0  
1 2  
1 4  
1 5  
1 5  
1 6  
2 . 2 . 2 . 1 Da ta Base Manageme n t  Sys tem 1 7  
2 . 2 . 2 . 2  B a s i c  P rogramming 1 9  
2 . 2 . 3 Advantages and Di sadvantages o f  
Microcompute rs 
2 . 2 . 4  Use o f  Mic rocompute rs in Shee p  
Performance Rec o rd i ng 
1 9  






MA.1ERIALS AND METHODS 2 3  
3 . 1 MATERI ALS 2 3  
3 . 1 . 1  The S h eep and The i r  Envi ronme n t  
3 . 1 . 1 . 1  The Farm 
3 . 1. 1 . 2 The Flock 
3 . 1 . 1. 3  F lock Record ing and 
S e l e c tion 
3 . 1 . 2  The Data 
2 3  
2 3  
2 3  
2 4  
2 6  
3 . 2  STAT I STI CAL METHODS 2 9  
3 . 2 . 1 Estima te o f  Non-Genetic E ffe c ts 
3 . 2 . 2  Es timate o f  Gene ti c ,  Phenotypi c  
and Envi ronmental Parame te rs 
2 9  
3 1  
3 . 2 . 2 . 1  I n troduc tion 3 1  
3 . 2 . 2 . 2  He r i tab i l i ty 3 1  
3 . 2 . 2 . 3  Genetic Co rre l ation 3 3  
3 . 2 . 2 . 4  Pheno typ i c  Corre l a tion 34 
3 . 2 . 2 . 5  Envi ronme n tal Corre l at i on 35 
NON-GENETIC EFFECTS 3 7  
4 .  1 I N TRODUCT ION 3 7  
4 . 2  RE SULTS AND D I SCUSS I ON 4 0  
4 . 2 . 1  Weani n g  Wei ght 45 
4 . 2 . 2  Hogge t Li vewei gh t  5 0  
4 . 2 . 3  Greasy Fleece Wei ght 5 1  
4 . 2 . 4  Clean Fleece We i gh t  5 1  
4 . 2 . 5  Qua l i ty Numbe r 5 2  
4 . 2 . 6  Cha ra c te r  Grade 5 3  





4 . 2 . 8  Cotting Grade 
4 . 2 . 9  Soundne s s  Grade 
4 . 2 .  10 Greasy Colour Grade 
4 .  2 .  1 1  S coured Colour Grade 
4 .  2 .  12 S taple Length 
4 .  2 . 13 Total Crimp Numbe r 
4 . 2 . 14 Clean S coured Yie l d  
4 .  2 .  �5 Me an Fibre Di ame te r  
4 . 2 .  16 Crimps per Cen time te r 
HERITABILITY 
5 . 1 I NTRODUC T I ON 
5 . 2  RESULTS AND D I SCUSS I ON 
5 . 3  APPLI CAB I L I TY OF RESULTS 
ASSOCIATION BETWEEN TRAITS 
6 .  1 I NTRODUCT I ON 
6 . 2  RESULTS AND D I SCUSS I ON 
6 .  2 .  1 Gene tic Corre l a t i o n s  
6 . 2 . 2  Phenotypi c  Corre l ation s  
6 . 2 . 3  Envi ronmental Co r re lations 
6 . 3  APPL I CAB I L I TY OF RESULTS 
SELECTION OBJECTIVES AND SELECTION CRITERIA 
FOR THE MERPER F LOCK 
7 . 1  I N TRODUCT I ON 
7 . 2  �THOOS 
7 . 2 . 1 De f i n i tion o f  the S e l e c tion 
Ob j e c t i ve 




5 4  
55 














1 0 4 
1 0 5 
1 1  1 
1 1  1 
1 1  3 
1 1  3 
i x  
CHAPTER PAGE 
7 . 2 . 2  De fini tion of the Selec tion 
Criteria 1 1 5 
7 . 2 . 3  S e l e c tion I ndex Cal culation s  1 1 5 
7 . 2 . 3 . 1 Sens i tivity to Change of 
Ge netic and Phenotypi c  
Parame te rs 
7 . 2 . 3 . 2  Sens i ti vi t y  to Change o f  
1 1 6 
E conomic We i gh ts 1 1 6 
7 . 3 RESULTS AND D I S CUSS I ON 1 1 6 
7 . 3 . 1  Se lection Ob j e c t ive , Economi c 
We i gh ts a nd S e l e c tion Criteria 1 1 6 
7 . 3 . 2  Compari son o f  S e lec tion I ndice s 1 1 9 
REFERENCES 
APPENDICES 
7 . 3 . 2 . 1 Bas i c  I nd i ces 
7 . 3 . 2 . 1 . 1  Compari son o f  
the ge netic gain 
for CFW from 
Mass S e l ec tion 
and I ndex 
Se lection 
7 . 3 . 2 . 1 . 2  Indi ces for Ram 
and Ewe Hogge ts 
1 2 1  
1 2 8 
and Lambs 1 29 
7 . 3 . 2 . 1 . 3  Res tr i c te d  I ndex 1 3 2 
7 . 3 . 2 . 2  Sens i ti v i ty to Change o f  
Gen e t i c  and Phenotypi c  
Parame ters 
7 . 3 . 2 . 3  S en s i ti vi ty to Change o f  
1 3 2  
Economic Weights 1 34 
7 . 3 . 2 . 4  Furth e r  I ndices Computed 1 35 
1 36 
1 5 0 
TABLE 
3. 1 
L IST OF TABLES 
MATI NG I NFORMA T I ON FOR THE MERN I ES AND MERPER 
FLOCK 
4 . 1  LEAST SQUARES ESTI MATES AND STANDARD ERRORS OF 
THE ENVI RONMENTAL EFFECTS 
4.2 PERCENTAGE OF TOTAL VAR I ANCE AND S I GNI F I CANCE 
OF THE ENV I RONMENTAL EFFECTS ON THE TRA I TS 
ANAL Y ZED 
4 .3 
4.4 
MEAN , STANDARD DE V I AT I ON AND ADJUSTMENT FACTORS 
FOR WEAN I N G  AND HOGGET L I VEWE I GHT ( KG )  
MEAN , STANDARD DE V I AT I ON AND ADJUSTMENT FACTORS 
FOR HOGGET WOOL TRA I TS ( KG )  
4.5 YEARLY VAR I ATI ON IN MEAN F I BRE D I AMETER AND 
QUAL I TY NUM3ER 
5 . 1  HER I TAB I L I TY EST I MATES FOR E W E  HOGGET L I VEWE I GHT 
AND VAR I OUS EWE HOGGET WOOL TRA I TS I N  ROMNEY , 
PERENDALE AND ME R I NO SHEEP 
5.2 EST I MATES OF HER I TAB I L I T I ES FROM D I FFERENT 
METHODS FOR THE MERPERS 
5.3 EXPECTE D  I WROVEMENT PER GENERAT I ON BY S I NGLE 
TRA I T  SELE CT I ON 
6 . 1  GENET I C ,  PHENOTYP I C  ( AND STANDARD ERRORS ) AND 
ENV I RONMENTAL CORRELAT I ONS FOR MERPERS 
6.2 GENET I C  CORRELAT I ON EST I MATES B ETWEEN EWE HOGGET 
L I VE WE I GHT AND VAR I OUS WOOL TRA I TS I N  ROMNEY , 
PERENDALE AND MER I NO SHEEP 
6.3 PHENOTYP I C  CORRELA T I ON ESTI MATES BETWEEN EWE 
HOGGET L I VEWE I GHT AND VAR I OUS W OOL TRA I TS I N  
ROMNEY , PERENDALE AND MER I NO SHEEP 
6 .4 ENV I RONMENTAL CORRELAT I ON EST I MATES BETWEEN EWE 
HOGGET L I VEWE I GHT AND VAR I OUS WOOL TRA I TS I N  
ROMNEY , PERENDALE AND MER I NO SHEEP 
6.5 SOME PRE D I C TE D  CORRELATED RESPONSES TO SELECT I ON 
I N  MERPER SHEEP 
7.1 GENET I C  AND PHENOTYP I C  PARAMETERS FOR THE TRA I TS 
USED I N  THE CONSTRUCT I ON OF THE SELECTI ON 
I N D I CES 
X 
PAGE 
2 5  
4 1  
4 4  
4 6  
4 7  
5 7  
6 2  
6 7  
7 1  
7 7  
8 3  
9 5  
1 06 
1 09 
1 1  7 
xi 
TABLE PAGE 
7 .2 L I FE T I ME  ECONOM I C  WE I GHTS OF THE TRAI TS IN 
THE SELECT I ON OBJEC T I VE 1 1 8 
7 . 3  L I ST OF I ND I CES FDRMLLATED 1 2 0 
7 .4a SELECT I ON I NDEX SOLUT I ONS - B AS I C  I NDI CES 1 2 2 
7.4b SELECT I ON I NDEX SOLUTIONS - SENS I T I V I TY TO 
PARAMETER CHANGES 1 2 3 
7 . 4 c SELE CT I ON I NDEX SOLUT I ONS - SENS I T I V I TY TO 
ECONOMI C WE I GHT CHANGES 1 2 5 
